Assays to Study Mitotic Centrosome and Spindle Pole Assembly and Regulation.
Faithful chromosome segregation during cell division requires proper bipolar spindle assembly and critically depends on spindle pole integrity. In most animal cells, spindle poles form as the result of the concerted action of various factors operating in two independent pathways of microtubule assembly mediated by chromatin/RanGTP and by centrosomes. Mutation or deregulation of a number of spindle pole-organizing proteins has been linked to human diseases, including cancer and microcephaly. Our knowledge on how the spindle pole-organizing factors function at the molecular level and cooperate with one another is still quite limited. As the list of these factors expands, so does the need for the development of experimental approaches to study their function. Cell-free extracts from Xenopus laevis eggs have played an instrumental role in the dissection of the mechanisms of bipolar spindle assembly and have recently allowed the reconstitution of the key steps of the centrosome-driven microtubule nucleation pathway (Joukov et al., Mol Cell 55:578-591, 2014). Here we describe assays to study both centrosome-dependent and centrosome-independent spindle pole formation in Xenopus egg extracts. We also provide experimental procedures for the use of artificial centrosomes, such as microbeads coated with an anti-Aurora A antibody or a recombinant fragment of the Cep192 protein, to model and study centrosome maturation in egg extract. In addition, we detail the protocol for a microtubule regrowth assay that allows assessment of the centrosome-driven spindle microtubule assembly in mammalian cells.